Lipid raft proteomics: analysis of in-solution digest of sodium dodecyl sulfate-solubilized lipid raft proteins by liquid chromatography-matrix-assisted laser desorption/ionization tandem mass spectrometry.
Lipid rafts are glycolipid- and cholesterol-enriched membrane microdomains implicated in membrane signaling and trafficking. The highly hydrophobic nature of lipid raft proteins pose significant problems of solubilization and recovery that hinder analysis by mass spectrometry (MS) and may under-report the composition of lipid rafts. In a previous investigation of the monocyte lipid raft in which proteins were digested with trypsin following polyacrylamide gel electrophoresis we identified 52 proteins. Here we report the development of a sodium dodecyl sulfate (SDS)-aided approach in which proteins are digested in solution and examined by high-performance liquid chromatography-matrix-assisted laser desorption/ionization-tandem mass spectrometry (HPLC-MALDI-MS/MS) using a novel LC-MALDI interface thereby circumventing the need to separate proteins on gels. Using this approach we identified 71 proteins in the lipid raft, 45 of which were not detected using in-gel digestion. Among the new proteins are alpha- and beta-tubulin, tubulinspecific chaperone A, a folding protein involved in tubulin dimer assembly, and KIF13, a microtubule motor protein indicating that proteins involved in microtubule assembly and trafficking are more readily detected using an in-solution approach. To investigate why tubulin was not identified by in-gel digestion, we compared the distribution of alpha-tubulin and the raft marker flotillin-2 in buoyant density gradients before and after separation on SDS-gels. Both proteins were present in the raft fractions, but tubulin was selectively lost following separation on SDS-gels. Assemblies of cytoskeletal proteins with lipid rafts may therefore be resolved using in-solution digestion that would be missed using gel-based approaches.